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(54) SEPARATOR FOR FUEL CELL AND MANUFACTURE THEREOF 

(5 7) Abstract 

PROBLEM TO BE SOLVED: To reduce the weight of a 
fuel cell, while securing the sufficient mechanical 
strength, improve the conductivity and corrosion 
resistance under the operating environment of the fuel 
cell by forming a protecting layer in a surface of a board 
of the aluminum alloy or the magnesium alloy. 
SOLUTION: A board 1 1 of the aluminum alloy or the 
magnesium alloy having flow grooves 1 2, 1 3 is integrally 
formed by die-casting method, and a surface thereof is 
evenly formed into a protective layer 1 4 through 
electroless plating method. This separator 10 is arranged 
in both surfaces of the solid high molecular electrolyte 
through a platinum electrode, and when the air as an 
oxidant and hydrogen as the fuel are made to flow in 
both the flow grooves 12, 13, the electrolyte reacts with 
them so as to generate electricity, and at the same time, 
steam is generated in the air side flow groove 1 2. Since 
a protective layer 14 having corrosion resistance and 
high conductivity is provided in both surfaces of the 

board 11, corrosion of the board 1 1 is prevented, and the surface of the board 1 1 will not form 
into an oxide film. Consequently, since the board 1 1 of the aluminum alloy or the magnesium 
alloy is used, weight is reduced, and while mechanical strength is sufficiently secured, corrosion 
resistance of the board 11 is improve by the protective layer 14, and stabilized use over a long 
term is realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The separator for fuel cells which is a separator for fuel cells which comes to have a 
fluid channel on the surface of a substrate, and is characterized by forming a protective layer in 
the front face of the substrate which consists of an aluminium alloy or a Magnesium alloy. 
[Claim 2] The separator for fuel cells according to claim 1 characterized by forming a protective 
layer in the front face by the side of the fluid channel of an oxidizer. 

[Claim 3] The separator for fuel cells according to claim 1 or 2 characterized by the above- 
mentioned protection layer thickness being 1-10 micrometers by a protective layer consisting of 
carbon. 

[Claim 4] The separator for fuel cells according to claim 1 or 2 characterized by the above- 
mentioned protection layer thickness being 0.05-0.3 micrometers by a protective layer consisting 
of silicon carbide. 

[Claim 5] The separator for fuel cells according to claim 1 or 2 characterized by the above- 
mentioned protection layer thickness being 5-50 micrometers by a protective layer consisting of 
nickel, chromium, or tin. 

[Claim 6] The manufacture approach of the separator for fuel cells which is the manufacture 
approach of the separator for fuel cells of coming to have a fluid channel on the surface of a 
substrate, and is characterized by forming a protective layer in the front face of the substrate 
which consists of an aluminium alloy or a Magnesium alloy. 

[Claim 7] The manufacture approach of the separator for fuel cells according to claim 6 that a 
substrate is characterized by forming a fluid channel in an aluminium alloy or a Magnesium alloy 
by pressure die casting, machining, or etching. 

[Claim 8] The manufacture approach of the separator for fuel cells according to claim 6 or 7 that 
a protective layer is characterized by carrying out 1-10-micrometer covering formation of the 
carbon with the sputtering method, a CVD method, or vacuum deposition. 

[Claim 9] The manufacture approach of the separator for fuel cells according to claim 6 or 7 that 
a protective layer is characterized by carrying out 0.05-0.3-micrometer covering formation of 
the silicon carbide with the sputtering method, a CVD method, or vacuum deposition. 
[Claim 10] The manufacture approach of the separator for fuel cells according to claim 6 or 7 
that a protective layer is characterized by carrying out 5-50-micrometer covering formation of 
nickel, chromium, or the tin with plating. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the separator used for a polymer electrolyte fuel 

cell which is carried in an electric vehicle, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Conventionally, what used the stainless steel of a publication for 
JP, 60-241 658, A as a separator for fuel cells, and the thing which used the nickel alloy are 
known. As shown in drawing 2 , the separator 1 given in this JP.60-241658.A has the projection 
3 for current collection prepared in the oxidizer room 2 and this oxidizer room 2, and the 
projection 5 for current collection prepared in a combustion chamber 4 and this combustion 
chamber 4, and the stainless plate is used for it. And among these separators 1, an anode 6, the 
electrolysis room 7, and a cathode 8 are formed, and the unit cell is constituted. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, while it seems that it is not divided even 
if corrosion resistance is good, and is moreover excellent in a mechanical strength and external 
force is added if it is in the separator using the stainless steel and the nickel alloy of the above- 
mentioned former, there is a problem that weight is heavy. When used as an object for mount, 
the problem that this weight is heavy needs to be a serious problem, and needs to be more 
lightweight The separator which machined carbon (graphite) is known about this point Although 
it is lightweight and excels in corrosion resistance if it is in the separator made from this carbon, 
there is a problem of being easy to be divided during processing, assembly, or use. Moreover, in 
this separator, although the separator made from an aluminium alloy or a Magnesium alloy can be 
considered, while it is lightweight and is not divided, since it is a steam ambient atmosphere, in 
respect of corrosion resistance, there is a problem and it is not used under the actuation 
environment of a fuel cell. 

[0004] The place which this invention was made in view of the above-mentioned situation, and is 
made into the purpose is lightweight, and in the top optimal as an object for mount sufficient 
mechanical strength can be secured, the damage on a crack etc. is not produced, and, moreover, 
it excels in corrosion resistance with conductivity under the actuation environment of a fuel cell, 
and is in offering the separator for fuel cells which can be stabilized and used over a long period 
of time, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] Claim 1 of this invention is a separator for fuel cells which 
comes to have a fluid channel on the surface of a substrate, and a protective layer is formed in 
the front face of the substrate which consists of an aluminium alloy or a Magnesium alloy. As for 
claim 2 of this invention, a protective layer is formed in the front face by the side of the fluid 
channel of an oxidizer. A protective layer consists of carbon and the above-mentioned 
protection layer thickness of claim 3 of this invention is 1-10 micrometers. A protective layer 
consists of silicon carbide and the above-mentioned protection layer thickness of claim 4 of this 
invention is 0.05-0.3 micrometers. A protective layer consists of nickel, chromium, or tin, and the 
above-mentioned protection layer thickness of claim 5 of this invention is 5-50 micrometers. 
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Claim 6 of this invention is the manufacture approach of the separator for fuel cells of coming to 
have a fluid channel on the surface of a substrate, and forms a protective layer in the front face 
of the substrate which consists of an aluminium alloy or a Magnesium alloy. As for claim 7 of this 
invention, a substrate forms a fluid channel in an aluminium alloy or a Magnesium alloy by 
pressure die casting, machining, or etching. As for claim 8 of this invention, a protective layer 
carries out 1-10-micrometer covering formation of the carbon with the sputtering method, a 
CVD method, or vacuum deposition. As for claim 9 of this invention, a protective layer carries 
out 0.05-0.3-micrometer covering formation of the silicon carbide with the sputtering method, a 
CVD method, or vacuum deposition. As for claim 10 of this invention, a protective layer carries 
out 5-50-micrometer covering formation of nickel, chromium, or the tin with plating. 
[0006] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 is the sectional view of a separator showing 1 operation 
gestalt of this invention. The sign 10 in drawing is a separator, and where much predetermined 
spacing is opened, while the circulation slot 1 2 for oxidant gas (fluid channel) is formed in one 
front face of the tabular substrate 1 1 made from an aluminium alloy or a Magnesium alloy, a large 
number formation of this separator 10 is carried out along the direction where the front face of 
another side of the above-mentioned substrate 11 and the circulation slot 13 for fuel gas (fluid 
channel) cross at right angles in each above-mentioned circulation slot 1 2. Moreover, the 
protective layer 14 excellent in conductivity and corrosion resistance is formed in both sides of 
the above-mentioned substrate 1 1 . 

[0007] As an aluminium alloy used for the above-mentioned substrate 11 It is JIS when using it 
as a plate. H Alloy number the base of No. 5000 specified to 4000, mainly — 5052 and 5454 — 
and the case where it is used as die casting — JIS H The notations [ ADC / ADC or / 12] 10 
specified to 5302 are mentioned, moreover, the case where it is used as a plate as a Magnesium 
alloy — JIS H one sort specified to 4201, four sorts, five sorts, and seven sorts — and the case 
where it is used as die casting — JIS H Notation MD1A specified to 5303, MD1B, and MD1D are 
mentioned. Moreover, the thing it consists of carbon and 1-10 micrometers of whose thickness 
of the above-mentioned protective layer 14 are 2-3 micrometers preferably as the above- 
mentioned protective layer 14, Or the thing it consists of silicon carbide (SiC) and 0.05-0.3 
micrometers of whose thickness of the above-mentioned protective layer 14 are 0.08-0.12 
micrometers preferably, Or it consists of nickel, chromium, or tin, and that 5-50 micrometers of 
whose thickness of the above-mentioned protective layer 14 are 8-12 micrometers preferably is 
adopted suitably. 

[0008] In order to manufacture the separator 10 for fuel cells constituted as mentioned above, 
the substrate 11 which has the circulation slots 12 and 13 to both sides by pressure die casting 
is first fabricated in one using an aluminium alloy or a Magnesium alloy. In addition, the circulation 
slots 12 and 13 may be formed in the substrate 11 made from an aluminium alloy or a Magnesium 
alloy by machining or etching. Moreover, in the case of a Magnesium alloy, the substrate 1 1 
which has the circulation slots 12 and 13 to both sides may be fabricated by the CHIKUSO 
molding method. 

[0009] Subsequently, covering formation of the protective layer 14 is carried out to both sides of 
the substrate 1 1 which has the above-mentioned circulation slots 1 2 and 1 3. When this 
protective layer 14 is carbon or silicon carbide, the protective layer 14 of given thickness is 
formed with the sputtering method or a CVD method. In addition, vacuum deposition may be 
used in this case. Moreover, when a protective layer 14 is nickel, chromium, or tin, the protective 
layer 14 of given thickness is formed using an electroless deposition method or an electroplating 
method. In this case, since irregularity is shown in the front face of a substrate 1 1, in order to 
form a protective layer 14 in homogeneity, it is desirable to use the electroless deposition 
method of nickel or tin. 

[0010] Thus, the formed separator 10 is used by being arranged through a platinum electrode as 
usual to both sides of the electrolyte of the solid-state macromolecule which consists of ion 
exchange membrane, such as perfluorocarbon sulfonic acid, and circulating the air (oxygen) as an 
oxidizer, and the hydrogen as a fuel into both the circulation slots 12 and 13, respectively. In this 
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case, by the reaction in the above-mentioned electrolyte, while the electrical and electric 
equipment occurs, a steam arises in the circulation slot 12 by the side of an air pole. 
[0011] It faces using the polymer electrolyte fuel cell constituted as mentioned above, and since 
the protective layer 14 excellent in corrosion resistance and conductivity is formed in both sides 
of the substrate 1 1 made from an aluminium alloy or a Magnesium alloy, while a substrate 1 1 
does not corrode, an oxide film is not formed in the front face of a substrate 11, and 
conductivity does not get worse. Therefore, stable employment over a long period of time can be 
aimed at by raising the corrosion resistance of a substrate 1 1 sharply by the protective layer 14 
formed in the front face of a substrate 11, being able to attain lightweight-ization by using an 
aluminium alloy or a Magnesium alloy for a substrate 11, and securing sufficient mechanical 
strength. 

[0012] In addition, although the configuration which formed the circulation slots 12 and 13 in the 
direction which intersects perpendicularly mutually to both sides of the above-mentioned 
substrate 1 1 as a fluid channel, respectively explained, a touch area with an electrolyte, air 
( oxygen), and hydrogen is enlarge, and you may make it promote a reaction in this operation 
gestalt by form in both sides of not only this but the substrate 1 1 the fluting and transverse 
groove which cross in the shape of a grid, respectively. 
[0013] 

[Effect of the Invention] Since a protective layer is formed in the front face of the substrate 
which claim 1 of this invention is a separator for fuel cells which comes to have a fluid channel 
on the surface of a substrate, and consists of an aluminium alloy or a Magnesium alloy, by this 
protective layer By not corroding under the actuation environment of a fuel cell and protecting 
the front face of a substrate certainly It is lightweight, and for the top optimal as an object for 
mount, sufficient mechanical strength can be secured, the damage on a crack etc. is not 
produced, and, moreover, it excels in corrosion resistance with conductivity, and can be 
stabilized and used over a long period of time. A substrate does not corrode and claim 2 of this 
invention can hold a separator in the healthy condition while being able to secure sufficient 
conductivity in the steam ambient atmosphere produced in the fluid channel side of an oxidizer 
when the above-mentioned protective layer protects the front face of a substrate smoothly 
since a protective layer is formed in the front face by the side of the fluid channel of an oxidizer. 
A protective layer consists of carbon, and since the above-mentioned protection layer thickness 
is 1-10 micrometers, claim 3 of this invention can give sufficient corrosion resistance and 
conductivity by covering the front face of a substrate with the protective layer of 1-10- 
micrometer carbon. A protective layer consists of silicon carbide, and since the above- 
mentioned protection layer thickness is 0.05-0.3 micrometers, claim 4 of this invention can 
protect the front face of a substrate certainly by the protective layer of 0.05-0.3-micrometer 
silicon carbide. A protective layer consists of nickel, chromium, or tin, and since the above- 
mentioned protection layer thickness is 5-50 micrometers, claim 5 of this invention can prevent 
the corrosion of a substrate by the protective layer of 5-50-micrometer nickel, chromium, or tin, 
securing conductivity. Claim 6 of this invention is the manufacture approach of the separator for 
fuel cells of coming to have a fluid channel on the surface of a substrate, and it can manufacture 
easily the product of the high quality which has sufficient lightweight and mechanical strength 
while it can prolong the life of a separator sharply by this protective layer by protecting the 
substrate made from an aluminium alloy or a Magnesium alloy from a steam ambient atmosphere, 
since it forms a protective layer in the front face of the substrate which consists of an 
aluminium alloy or a Magnesium alloy. Claim 7 of this invention can manufacture the substrate 
which has a fluid channel smoothly by really fabricating the whole substrate by pressure die 
casting, or processing a fluid channel on the surface of a substrate by machining or etching, 
when it forms a fluid channel in the substrate made from an aluminium alloy or a Magnesium 
alloy, since a substrate forms a fluid channel in an aluminium alloy or a Magnesium alloy by 
pressure die casting, machining, or etching. Since a protective layer carries out 1 -1 0-micrometer 
covering formation of the carbon with the sputtering method, a CVD method, or vacuum 
deposition, claim 8 of this invention can form certainly a 1-1 0-micrometer carbon thin film layer 
on the surface of a substrate with the sputtering method, a CVD method, or vacuum deposition. 
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Since a protective layer carries out 0.05-0.3-micrometer covering formation of the silicon 
carbide with the sputtering method, a CVD method, or vacuum deposition, claim 9 of this 
invention can form a 0.05-0.3-micrometer silicon carbide thin film layer in a substrate front face 
easily by using the sputtering method, a CVD method, or vacuum deposition. Since a protective 
layer carries out 5-50-micrometer covering formation of nickel, chromium, or the tin with plating, 
claim 10 of this invention can form easily 5-50-micrometer nickel, chromium, or a tinning layer 
on the surface of a substrate. 
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